Passive electrophysiological properties of aged and axotomized cat spinal cord motoneurons: the effect of cell size and electrode shunt.
Intracellular recordings were obtained from intact and axotomized lumbar motoneurons of aged cats. The sub-threshold electrical properties of these cells were measured, including input resistance, resting membrane potential, and the first two equalizing time constants as well as their associated amplitude constants. These data were used in a semi-infinite cable model of the motoneuron to estimate the size of the shunt resistance (Rshunt) which is created when the electrode penetrates the cell membrane. The average Rshunt for intact aged cells was 5.35 +/- 1.01 M omega, while that for the axotomized aged cells was 8.93 +/- 1.20 M omega. The statistically significant difference in mean shunt magnitude did not affect the measurements of membrane time constant because this constant is independent of the shunt in this model of the motoneuron. However, the determination of cell input resistance, which is not independent of the shunt, was shown to underestimate the real cell input resistance by 23-29%. We therefore conclude that the shunt resistance is an important factor which should be taken into account when measuring input resistance.